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to its strength. Further addition of silicon, say i per cent., would
turn the iron from white to a fine-grained gray color, and in-
crease the softness and strength. Still further additions, up to
3 per cent., would enlarge the grain and increase the softness
without materially decreasing the strength. Silicon up to 0.9
per cent, usually increases the strength of all sizes of castings.
When it exceeds i per cent, it tends to decrease the strength
of all sections over-i inch square, Up to 2 per cent it strengthens
all sections under I inch square, and up to 3 per cent, it strength-
ens sections of J4 inch square. Above 5 per cent, of silicon the color
becomes lighter, the hardness returns rapidly, and the strength is
soon changed to brittleness. In general, it may be stated that
up to about 3 per cent., silicon is increasingly beneficial, since it
promotes soundness, softness and strength, and decreases shrink-
age and chilling properties. These effects are the result of chang-
ing combined carbon to graphite, in accordance with the law that
combined carbon usually varies inversely with the quantity of
silicon. This effect is not always proportionate, however, as iron
appears to be more sensitive to change in silicon when it is below

1  per cent, than when above.    By the addition of silicon to white
iron when molten, practically worthless iron may be turned to
good account.    However, carbon has a tendency to retain its
original condition, so it may happen that a given percentage of
added silicon may not produce the same result as if the silicon
had been originally present in the pig.    When enough silicon has
been added to give soundness, even while the iron is still hard
and brittle, it offers its highest resistance to compressive forces.
At  that  time,  also,  it  exhibits its   maximum  specific gravity.
When the addition of silicon begins to cause the separation of
graphite, the transverse  strength  reaches its maximum.    -The
greatest tensile strength is reached when the silicon rises toward

2  per cent.    Deflection follows strength closely, and shrinkage
follows hardness.   The ideal compositions recommended by Tur-
ner are:

Per cent. SI.

Maximum hardness, under...................,........................   0.80

Maximum crushing strength, about....................................  0.80

Maximum transverse strength, about...................................   1.40

Maximum tensile strength, about......................................   1.80

Maximum softness, about.............................................  2.50
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